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This  tLesis  coLxprises  fc  series  of  tests  made 
upon  four  difierent  wattmeters  in  order  to  ascertain 
the  effect  of  an  external  field  upon  the  accuracy  of 
the  same.   It  is  a  well  known  fact  that  direct  current 
recording  wattmeters  are  materially  effected  by  direct 
current  fields.   This  is  due  to  the  fact  that  e  direct 
current  meter,  which  in  reality  is  a  direct  current  notor, 
has  its  fields  magnet izedor  demegnetiaed,  depending 
upon  the  direction  of  the  current  producing  the  external 
field.   However,  so  far  as  we  could  ascertain  no  exten- 
sive tests  have  been  recorded  showing  the  effect  of 
external  alternacing  current  fieldsupon  alternating  current 
wattmeters.   'Tith  this  point  in  view  several  tests  were 
made  upon  a  Type  E,  iTort  V/ayne  Leter,  Type  C.  Westinfehouse 
Meter,  Thompson  High  Tor>iue  Test  Meter,  and  a  lype  L, 
Sanamo  IJeter.   The  descriptions  of  these  several  meters 
are  as  follov,rs; 

THE  iPOilT  V!h.YME   ilETEH. 
TYPE  K. 
This  meter  is  of  the  induction  ty^e   with  the  rotating 
field.   The  main  point  of  difierence  between  this  motor 

and  other  makes  of  the  same  type,  is  that  instead  of  a 
flat  disc,  a  cylindrical  aluminum  cup  is  used  on  the 
rotating  member.   The  series  ani  pressure  coils  are  placed 


i^lo^S 


witli  their  axes  horizontal  and  pointing  toward  the 
center  of  the  cup.   Both  are  placed  in  the  back  part 
of  the  case.   On  the  opposite  side  of  the  disc  a 
permanent  mag-net  is  fixed  and  serves  as  a  damper. 

In  order  to  compensate  for  static  friction,  an 
adjustable  starting  coil  is  connected  in  the  shunt 
circuit  of  the  meter.   This  coil  is  mounted  on  an 
adjustable  core.   By  moving  the  end  of  this  core^ 
with  reference  to  the  main  front  coil,  the  meter  can 
be  adjusted  for  starting  with  very  small  loads. 
The  connections  are  as  shown  in  the  diagram. 


V/ESTI3GE0USE  METER, 
TYPE  C. 
The  IVestinghouse  Meter  upon  77"hich  our  test  wes  nisde 
is  of  the  induction  type*   The  blue  print  given  shoe's  an 
outline  of  this  meter  T'-ith  the  circuit  diegrein.   The 
rotating  element  consists  of  a  light  shaft  carrying  an 
alxuTiinuin  disc  T^hich  rotates  between  the  poles  of  the  series 
and  pressure  magnets,  and  between  the  poles  of  the  damping 
magnets.   On  the  blue  print  D   represents  the  disc,  P  is 
the  pressure  coil  and  S  is  the  series  coil.   The  copper 
bucket,  B,  surrounds  the  laminated  pole,  C,  and  furnishas 
means  of  adjustments  lor  differnet  f re^iuencies.   If  the 
circuit  of  this  bucket  is  opened  the  meter  will  be  adjusted 
for  125  cycles,  if  this  circuit  is  closed  the  meter  will 
be  adjusted  for  60  cycles.   The  small  buckets  shovrri  on  the 
outer  poles  at  m  and  m'  provide  for  friction  compensatiOD. 
The  adjusti^ient  for  friction  is  obtained  by  first  opening 
the  series  circuit,  then  raising:  these   buckets,  m  amd  ml 
until  the  meter  just  starts  upon  the  pressure  current  only 
and  then  lowering  the  buckets  until  the  disc  just  stops. 
With  this  position  of  these  buckets   the  torque  due  to  the 
pressure  current  alone  will  not  make  the  meter  creep,  but 
ia  nearly  sufficient  to  compensate  for  all  moving  friction. 
The  moving  system  is  supported  on  a  highly  polished  steel 
ball  between  cup  sht^-pe  jewels,  thus  making  the  friction 
almost  negligible. 


TYPE  E. 
Ihis  oangmo  keter  is  of  the  ruercury  type.   Ihe  blue 
print  givens  shows  e  partial  vertical  section  together 
with  &.n  outline  of  the  meter.   The  moving-  system  consists 
of  a  light  shaft  carrying  two  disc  D-D'*   The  upper  disc  D 
rotates  between  poles  of  two  permsment  magnets  as  shown 
in  the  upper  part  of  the  disgram.   The  shaft  on  the  disc 
is  buoyed  up  by  the  mercury  and  the  upper  end  of  the  shaft 
bearing  against  the  jewel  Bearing  J.   The  two  poles  of  the 
series  magnet  K  project  thru  casings  of  the  mercury  chamber 
and  ere  close  to  the  under  side  of  disc  D.   The  series  cif_ 
cuit  consists  of  the  single  coil  S  wound  on  the  laminated 
magnet  Li*     T,  is  a  small,  low  potentant  step  down  trans- 
formet,  the  primary  of  which  consists  of  the  large  number 
of  turns  of  fine  wire  and  is  connected  directly  to  the 
pressure  posts  of  the  laeter.   The  secondary  winding  consists 
of  only  a  few  and  in  this  case  of  only  two  turns  of  heavy 
wire.   The  small  inductive  coil  I  and  the   mercury  chamber 
A  connected  in  series   constitutes   the  main  circuit  of  the 
secondary  of  the  transformer.   The  secondary  E,M.?.  of  this 
transformer  is  small  ,  but  the  secondary  current  is  large 
because  the  inductance  and  resistance  of  the  circuit  are 
exceedingly  small.   This  large  secondary  current  enters  one 
side  of  the  mercury  chamber  A,  flows  across  the  Disc  D' 
leaves  at  the  opposite  side  of  the  mercury  chsmber. 


In  psssiEg  ecross  the  disc  ttis  current  flows  pBst  the 
poles  of  the  series  m&gnet  M,  end  the  resetion  between  the 
series  flux  and  the  flux  due  to  the  secondary  current 
produces  the  necesssry  torque*   i^riction  compensetion  is 
obt£ined  by  me&ns  of  the  sa&ll  coil  G,  which  is  connected 
thru  the  varible  resistance  K  to  the  second&ry  terminals 
of  the  transformer.!. 
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TE0MP30I  HIGH  TOHQUE  TEST  IJETEE. 

This  meter  was  designed  primarily  for  testing 
purposes.   It  is  enclosed  in  a   wooden  case  and  equipped 
with  a  carrying  handle  and  large  connecting  posts.   There  are 
three  dials;  on  the  large  one,  the  pointer  makes  one  revol- 
ution for  e&ch  revolution  of  the  disc.   There  are 
one  hundred  divisions  on  the  dial  so  that  the  meter  may  be 
read  to  1/lOOdth  of  a  revolution.   One  of  the  small  dials 
records  revolutions  and  the  ojjher,  tenths  of  revolutions. 

In  order  to  have  this  meter  give  accurate  readings 
throxighout  a  wide  range  of  load,  three  current  colis  are  wound 
on  the  two  poles  of  the  laminated  magnet  M.   The  coils  have 
one  common  terminal  at  the  point  0,   The  other  terminals  are 
connected  to  the  binding  posts  marked  1,  10,  20,   The  pressure 
coil  P,   of  the  meter  is  wound  on  the  laminated  magnet  H. 

The  term.inals  are  marked  one  ampere,  ten  amperes, 
and  twenty  amperes,  and  by  ma':ing  fhe  proper  connection  it  is 
possible  to  get  very  accurate  readings  anywhere  between  l/lOth 
ampere  and  30  amperes  load.   The  disc  is  made  of  a  large  flat 
circular  piece  of  aluminum.   The  larger  siae  of  thir  disc 
gives  the  ricter  its  high  torque.   The  disc  is  connected  by 
means  of  a  vertical  shaft  to  the  pointer,  and  rotates  in  the 
air  gap  between  the  series  aiid  pressure  lagnets.  x'he  torque 
is  produced  by  the  reaction  between  the  series  field  and 
field  of  the  eddy  currents  induced  in  the  disc  by  the  pressure 


circuit.   The  meter  is  also  fitted  with  &  switch  c,  operated 
by  means  of  a  button  on  the  top,  by  means  ot  which  the  meter 
may  be  made  to  operate  either  on  2i)  cycles  or  60  cycles. 
\Vhentthe  button  is  turned  to  read  25  cycles  a  sinell  induction 
coil  is  connected  in  series  with  the  pressure  coil,   permanent 
magnets  are  used  as  dampers. 


Thon/^^on  Test  /V/f/r/? 


a.HMOTr)tt 


THE  jiPPAEATUS  USED  IS  AS  FOLLOWS: 

(0-5)  Thompson,  A.C.,  Ammeter.  Type  P,  #115099. 

(0-50)     t,      «       «  „    #51467. 

(0-10)     "      ..       n  n    #140936 

(0-100)    "      "       "  «    #70511 

(0-75)   Weston  A.G.  and  D.C.  Voltmeter   #753. 

(0-150) 

(0-25)     "       "     "    "         "     ,r2484 

(0-150)   Thdimpson   "  "        "  "  -fl^SEE. 

(0-250)    Weston        "  «>        n  n  ^16992. 

(80-140)   Altesrnation,    110  volt.      Hartman  and   Kempf  freiiuency 
meter   ^205379,    also  ineter   ^2^9193. 

3000  Ampere   current   transformer,   made   at     Armoxu: 

Institute. 

Gr.E.  Current  transformer  #130069,  Type  S,  normal 

load,  1300  emps.,  SOmin.  load  2C00  amps.,  ratio, 

80  to  1. 


METHOD: 

In  carrying  out  these  tests  it  was  ende&vored 

to  reproduce  actual  operating  conditions  as  nearly'  as 
possible.   The  voltage  at  the  deter  for  an^  one  run  was 
kept  constant  at  100  volts.   The  load  at  meter  was  also 
kept  constant  during  each  run.   The  schme  shown  gives 
the  connedtions  of  apparatus  as  used.   Two  1"  copper 
cables  were  connected  to  the  secondary  terminals  of  a 
series  transformer.   The  ends  of  these  cables  were  then 
bolted  together  forming  a  short  cincuit  for  the  secondary 
of  the  transformer.   The  primary  terminals  were  connected 
thru  an  ammeter  and  a  lamp  bank  to  the  terminals  of  an 
alternator.  Leeds  were  also  r^n  out  from  the  alternator 
terminals  thru  the  wattmeter  to  be  tested  to  s  load 
consisting  of  incandescent  lamps.   An  ammeter,  and  suitable 
rheostats  for  varying  the  voltage  were  placed  in  the  circuit, 
A  volt  meter  was  placed  across  the  terminals,   i'rom  this 
description  of  the  apparatus  it  is  readily  seen  that  the 
frequency  of  the  current  in  the  meter  is  the  same  as  that 
causing  the  external  field.   It  was  thought  that  this  was 
the  best  method,  since  in  operating  conditions  the  current 
in  any  cable  near  a  meter  is  ussually  of  the  s&me  frequency 
as  that  in  the  meter  itself. 

All  of  the  meters  tested  were  single  phase*   Three 
of  them  were  of  the  induction  type.   The  fourth  was  of  the 
mercury  cup  type.   These  tests  were  made  in  the  following 


manner:   The  meter  was  opperated  under  two  differnet 

loads;  one  at  or  near  full  load,  and  the  other  at  from 

209o  to  40%  ful3  load.   The  wattmeter  which  was  to  be 

tested  was  first  set  up  in  its  normal  oppersting  position 

and  the  load  put  on.   The  large  cable  that  short  circuited 

the  secondary  of  the  current  transformer  was  then  brought 

near  the  meter (the  exact  position  is  given  on  the  data 

sheets  for  each  run)  and  the  test  was  started.   The  disc 

of  the  meter  was  timed  for  s  certain  number  of  revolutions 

end  the  time  recorded.   Then  a  small  load  was  put  on  the 

current  transformer  so  that  it  would  give  from  200  to  600 

amperes  thru  the  short  circuited  secondary.   The  time  of 

the  same  number  of  revolutions  of  the  disc  v/as  then  taken 

as  before  and  recorded*   In  this  way  several  readings 

were  taken  for  each  value  of  field  current.   On  account 

of  the  very  poor  quality  of  the  stop  watches  available 

some  discrepancies  are  shown  in  the  readings.   However, 

in  most  cases,  several  readings  were  taken  for  each  v&lue 

of  field  current,  and  in  this  "^ay  better  results  were  obtained 

The  cable  was  placed  in  various  positions  relative 
to  the  wattmeter.   Headings  were  taken  for  each  positions 
with  two  loads  on  the  meter.   Two  curves  were  plotted  es 
shown  for  each  run.   The  abscissae  show  values  of  field 
current  and  the  ordinates  show  revolutions  per  second  in 
one  case  and  per  cent  exiOx  xu   the  other.   The  per  cent 
error  was  figured  out  by  assuming  the  zero  field  current 


value  8s  correct,  and  for  any  other  value  the  difference 
between  it  and  the  zero  current  value  divided  by  the 
zero  current  value  times  100,  was  teken  as  the  per  cent 
error. 

The  current  in  the  field  cable, by  which  is  meant 
the  current  in  the  cable  producing  the  external  field, was, 
found  by  multiplying  the  value  of  the  primary  current  by 
the  ratio  of  transformation  (44;1)  which  was  determined  in 
the  laboratory.   The  current  transformer  used  was  one  that 
was  made  in  the  labortatory  of  the  Institute.   The  value 
of  the  field  was  limited  by  the  out-put  of  the  alternator 
used.   In  making  the  various  runs  several  machines  had  to 
be  used  in  order  to  get  the  proper  frequency  and  current. 
It  would  have  been  interesting  to  have  been  able  to  use 
higher  values  of  field  current  had  there  been  a  means  of 
so  doing.   The  effects  of  e  direct  current  field  upon  an 
alterneting  current  meter  would  also  be  interesting  to 
study.   Tests  might  also  be  made  using  field  currents  of 
different  frequencies  from  that  of  the  meter  current. 
These  however,  are  beyond  the  scope  of  this  thesis  and  are 
therefore  not  considered. 
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Disc-assiOE;  - 

The  general  effect  of  an  external 
field  upon  the  accuracy  of  the  ueters  -cested  can  easily 
be  seen  from  the  curves  which  are  shown  for  each  meter 
on  the  blue  prints  enclosed  in  this  thesis.   Beginning 
with  the"',7estinghouse"  meter,  we  find  tuere  is  only 
a  small  effect  upon  the  meters  accuracy  for  values  of 
external  field  current  as  high  as  1000  amperes. 
However,  with  an  external  field  current  of  2000  amperes 
we  find  that  there  is  in  error  of  four  or  five  percent. 
With  the  cable  in  a  vertical  positi2)n  the  maximum 
error  is  less  than  with  the  cable  in  a  horizontal 
position. 

The  liangamo  meter  we  find  gives  abou';  four  or 
five  percent  error,  the  same  as  the  "festinghouse  meter 
for  het-.vy  loads  on  the  m-eter,and  an  error  of  about 
half  this  or  about  two  percent . error  for  the  smaller 
loads  of  abput  two  amperes. 

Coming  now  to  the  i-'ort  'Vayne  L.eter  we  find  this 
is  greater  effect  upon  the  meter  than  upon  either  the 
Westinghouse  or  oangamo  i^eter.   I'he  first  run  was  made 
with  the  cover  removed  xrom  the  uieter  and  with  the 

cable  horizontal  and  directly  in  front  of  meter. 
This  we  found  to  have  a  very  great  eliect  upon  the 
accuracy  of  the  meter,  an  external  field  of  only  IzjQO 
amperes  producing  an  error  of  165  vo.   For  this  run  a 
light  load  of  1.9  amperes  was  used. 


J"or  the  next  r-un  the  cover  was  again  placed  on 
the  meter,  as  this  -^yould  be  the  actual  running  condition 
of  the  meter.   It  was  thought  best  to  make  our  tests 
under  this  condition.   ?/ith  the  cover  on  the  i;feter 
the  error  ^ms   reduced  rreatly  for  the  same  values 
of  external  field  current.   It  is  ver"  evident  thst 
a  Fort  Tayne  meter  is  essily  effected  by  external 
fields.   In  one  of  our  runs  the  cable  -^as  placed  at 
B  distance  of  one  foot  from  the  meter  and  even  then 
the  meter  showed  a  very  apprecialble  errcr  in  the  readings. 

In  some  of  the  rans  of  this  meter  a  very  peculiar 
and  inexplainable  effect  is  noticeable.   As  the  external 
field  current  is  increased  we  get  a  corresponding 
increase  in  the  error  of  the  meter  until  the  fieid 
cuxrent  reaches  a  certain  value,   .t^fter  this  value  has  oeea 
reached  the  error  of  the  meter  begins  go  decrease  with 
a  further  increase  of  field  current.  7e  have  been  unable 
to  explain  or  get  any  information  in  regard  to  this 

effect. 

The  effect  of  an  external  filed  current  upon  the 
Thompson  Test  Ivleter  is  also  very  marked  as  can  be  seen 
from  oar  results.   It  -^ould  naturally  be  thought  that 
a  test  meter  would  be  even  more  accurate  in  all  ''•ays 


th&n  an  ordinary  recordiDg  meter  for  comuercial  use 
but  from  the  curves  shown  it  can  be  seen  that  if  this 
meter  were  be  used  near  conductors  carrying;  a  heavy 
current  ther  would  in  ell  probability  be  a  considerable 
error  in  the  readings  of  the  meter.   In  the  first  run 
we  get  an  error  of  about  9£7o  with  an  external  field 
current  of  2000  amperes.   Also  in  run  fZ  we  ret  about 
the  sar.ie  anount  of  error  with  this  same  field  current. 
With  the  cable  at  a  distance  of  one  inch  from  the  meter 

7:e  get  an  error  of  about  six  percent  for  an  external 
field  current  of  two  thousand  aniperes,  thu.:  showing 
that  the  laeter  is  very  easily  effectei  by  t-n  external 
field. 

i^rom  the  tests  laade  on  these  Lie^ers  io  is  very 
evident  that  to  obtain  accurate  results  with  an  alter- 
nating current  meter  it  must  not  be  used   in  the 
neighborhood  of  any  disturbing  fields.   She  eiiect  on 
'.Vestinghouse  and  Sangamo  Meters  is  so  small  hov/ever, 
however  that  for  all  commercial  purposes,  these  meters 
would  not  be  appreciably  effect. 
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,_5^4_ 

54.4 

54.4 


.a04 


53.4        ...62 


.755 


54.4         .5515 


2.64 


4.5 


100 


30 


54.866    .5'.  65 


5.52 


v^.8 


..^ 


Cable   horizontal   aud    against    front   of  glass    on  meter. 


fXr£Jf/^AL  F/SLO  CURff£NT. 


110  Volts. 


5  Amperes. 
#68137  2. 


60   Cycles. 


External        Load  Voltage     Eev*of  Ave.        Rev. 

feild  on  on         IJeter  Tine.  per       "•.uerror. 

Current. M,eier^ Meier,. Disc. Time^ ^^eii. 

(Amps ) 


4.5 


100 


30 


53.2      52.066       .565 

5  SVC 

53..0 


0 


462 

4.5 

100 

30 

5S.0 

52.866      .5675 

.576^ 

It 

II 

ti 

II 

52.8 

It 

II 

II 

It 

62.8 

866. 

,8 

4.5 

100 

30 

53.^ 

53.4           .562 

.629 

It 

ti 

II 

II 

53.4 

1500. 

,4 

4.0 

100 

20 

52.4 

52.8           .568 

.501 

It 

II 

•1 

II 

52.8 

It 

It 

tl 

II 

53.0 

II 

It 

It 

tl 

5^6  . 

2028. 

.4 

100 

30 

5/-.0 

*J  O  ,  I  O              «cvt>0 

1.269 

n 

II 

It 

It 

53.6 

n 

2 

tl 

II 

53.6 

It 

II 

II 

II 

53.8 

2596 

4.5 

100 

30 

51. ':t 

51.265      .585 

3.39 

It 

It 

II 

If 

51.2 

If 

ii 

.1 

T 

Ijl.S 

2697. 

.2 

4.5 

100 

30 

51.4 

51.066       .587 

3.77 

If 

11 

n 

II 

51.0 

n 

II 

n 

tl 

50.8 

Cable   vertical  aad   against    front   of  glass   case   on  lueter. 


o,^^^^^ 


looo  I  $■/)  0  /.eft 


i7£::Ti:iaHou:E  i>:zi:eh 


110   Volts. 

5  Amp 

ores. 

60   Cycles. 

BUlf   7*^4 

#6  61372. 

External 

Load 

Voltage 

xiev.of 

Ave. 

iiev. 

field 

on 

on 

^eter 

Time. 

per        -jerror. 

Gurrent- 

Liefer. 

ueter . 

Disc. 

■liDe. 

sec. 

( Amp  s ) 
0 

(Amps ) 
1.86 

100 

13 

52.8 

52.93 

.Z^i^b            0 

n 

II 

II 

II 

53.0 

n 

II 

n 

II 

53.0 

485 

1.86 

100 

13 

52.4 

52.70 

.2x7             .■.35 

rr 

n 

II 

II 

53.0 

It 

It 

ft 

II 

53.0 

It 

II 

II 

II 

52.4 

912 

1.68 

100 

13 

52.4 

52.2 

.249            1.38 

11 

n 

It 

II 

52.0 

n 

II 

n 

II 

52.2 

1490 

1.88 

100 

13 

52.4 

52.4 

.248            1.001 

tt 

It 

II 

II 

52.6 

If 

n 

II 

II 

_^^2 

2450 

1.88 

100 

13 

53.2 

53.13 

.245                .38 

II 

II 

II 

11 

53.2 

n 

n 

II 

II 

5^^ 

2595 
II 

■^ 

1.88 

IT 

100 
II 

13 

II 
11 

51.6 
52.6 

52. 2 

.2^.9             1.56 

II 

II 

11 

It 

52.2 

II 

/ 

1 

It 

il 

II 

i;2.2 

^oe 

1 

1.6S 

..IQQ 

...   13 

.5^. ,8 

._5^^&___ 

-2'±62         .13 

Cable  vertical  and   against   front   of  glass   oi^se   on  nieter. 


£XT£/f/VAL  /'/£in  CU/fffBNT, 


ABSIOTTS 


:eteh. 


110  Volts. 


10  Amperes. 


Cycle  s-Aiiy. 


HUB  #1 


#66151. 


External 

field 
Current. 

L05;d 
on 

Leter. 
(la.ps) 

^      :': 

Volta£,e 
on 

Leter, 

100 

Sev.oi 

i^el:er 
Jisc, 

^i-e. 

i^Xiie. 

-iev. 
p-r 

voerror. 

(      Al.ljJ  S  ) 

0 

10 

(sec)    (sec) 

50.--    ^yJ.^ 

.  1 3  3  J 

0 

".t 

'.\ 

\» 

;t 

:o .  ■-: 

0 

4.5 

100 

10 

51..4   51.266 

.195 

1.719 

ft 

ir 

II 

If 

51.2 

If 

II 

TT 

11 

51.2 

906.4 

4.5 

100 

10 

50.8   51.066 

.1959 

1.32 

n 

H 

n 

n 

51.2 

n 

IT 

Tl 

IT 

51.2 

1518 

4.5 

100 

10 

51.4   51.4 

.19^6 

1.962 

n 

n 

It 

n 

.51.4 

£112 

4.5 

100 

10 

52.4   52.666 

.19 

4.5 

II 

n 

II 

11 

> 

5£.  6 

TT 

I? 

II 

II 

52^8  _ 

26  84 

4.5 

100 

10 

£1        51 

.196 

1.19 

It 

II 

II 

tl 

51 

IT 

IT 

tt 

11 

51 : 

Cable  Tioriaontal  --^nd  against  glass  case  or   front  of  uecer. 
60  C/cles  use!  for  run. 


■err A  <»f/^  rff'>ff'/ "T~r— " 


^Xr£/?NAL  f/£U  CU/fff£JiT. 


ARMOtTB 


gUM  #2. 


110  Yolts.  10  iuiiperes.  Cycles-Ajoy . 

#66151. 


External  Load  Voltage  Hev.of                       Ave.  dev, 

field          on  on  Lleter        Time.  per          Voerror, 

Current.  Leter,  Meter.  Disc. Time.  .--eo. 

(Amps)  (Amps)  (sec)    (Sec) 

0                       2  100               5               58.4        57.933  .0864        0 

.1                          n  n                     n                  57    g 


It 

It 

If 

It 

58.2 

484 

2 

100 

5 

58.6 

58.5 

.0855 

.98 

n 

n 

n 

II 

.       5S^ 

950.4 

2 

100 

5 

58.4 

58.3 

.0858 

.634 

II 

It 

II 

II 

58.2 

1540 

2 

100 

5 

56.8 

56.6 

.0880 

1.959 

n 

II 

w 

n 

56.8 

1936 

2 

100 

5 

58.2 

58.2 

.0660 

.^61 

II 

II 

II 

n 

58.2 

Cable  horizontal  and   against   front   of  glass   case   on  meter. 
60  Cycles  used   for   run. 


e 


rfeefi^ 


£XTt/r/VAL  f/£lJJ  Caf?^£/VT. 


ABBTOTTH 


sua  #1 


100   Volts.  10  Aiuperes.  Cycles   125-140. 

#65161. 


Exter 

fie 

Curre 

■nel 

'Id 
fit. 

Load 
on 

ivleter. 

Voltage 

on 
keter. 

itev.of 

Meter 

DiSQ. 

Time. 

Ave. 

Time. 

ftev. 

per 

sec. 

vberror . 

(amps 

) 

(anips) 

(seel 

( sec) 

0 

1.9 

100 

5 

58.6 

58.93 

.085 

0 

It 

n 

It 

It 

59.0 

It 

II 

It 

It 

59.2 

484 

1.9 

100 

5 

68.2 

70.35 

.071 

19.43 

n 

n 

II 

II 

68.8 

n 

ft 

It 

It 

II 

72.2 

n 

n 

II 

ti 

72.2 

90E 

1.9 

100 

b 

82.0 

77.67 

.0645 

31.90 

It 

H 

II 

n 

76.0 

n 

f« 

II 

It 

7b, 0 

1190 

1.9 

100 

5 

99.0 

96.33 

.0536 

63.50 

n 

n 

II 

It 

95.0 

R 

n 

It 

II 

95-0 

1308 

1.9 

lOQ 

5 

140.6 

149.6 

.0335 

168.5 

n 

11 

It 

II 

158.6 

Cable  horizontal  &nd  directly  in  front  of  meter. 

Cover  removed  from  meter  during  run, 
135  Cycles  used  daring  run. 


/fuMffg. 


L     ^E^jSX-^Ykl^XJ^^ 


>4HHB^BMHHH^^^H^B^HHHBHHHWnflHflHnM  MMMiraMMM  ■■■■■■■■■■  ^MhMM 


• 


o 


^^«  /"«■»  /^<»<7 

£XrS/?A/AL  F/£i-0   CU/ffiEA/T. 


,1'* 


i 


aii_j£ 


100  Volts  10  Amperes.  Cycles  125-140 

#65161. 


n 


External   Load  Voltage  Hev.of          Ave.    Rev. 

field            on  on  I<leter  Time.                          per       "voerror, 

Current,  -lleter.  I':eter^ Mss^__  Time. 

(amps)  (Amps)  (SecJ  (Sec) 


.3Q^ 


0  4.5  100  10  46.2  46.2  .2161 


4fi .  2 


470.8  4.5  100  10  ^7.4  46.0  .206  3.9 

n  a  ••  .1  ^3^2 

" II ^ [ "  ^6.4 

664.4  4.5  lOe  10  4t9.0  49.0  .204  6.06 

" i; '} II 42^0 

959.2       4.5    100      10  51.0     50.32   .1989   8.94 

"  «       n        n  50^0 


n 


.-50.0 


1333.2 4.5    100 10      64.0 64.0     .1563   38. 

Cable  horizontal  and  directly  in  front  of  meter. 
Cover  on  meter  during  run. 

135  Cycles  used  during  run. 
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i 
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\ 
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n 

1/fT  M 

cm 

^Ni 

:/v 

£:d 

r/p 

■ \ S 

Cari 

./<=; 

ho/ 

/zo/rfi. 

'/^ 

•/7a 

'  '^'&A 

^''<y 

, 
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Co  I. 

T7  &/■&/- 

^-U" 

i/jHj 

1 

' 

T 

\ 

. 

^ 

^  ■-' — 

,  «■ 

-    -1  ■■■  * 

t 

1 

■:-:        1 

TH 



— ^ 

^fV*^*^ 

i 

■  -  1 

[-' 

1 

( 

i       1 

! 

■■■'•'^r 

'^'-^v 

^^ 

\ 

1  ■ 

^          ■ 

'  \! 

i               i 

1   / 

\ 

■J 

Q- 

::   j-'; 

/      1 

f       [ 

n 

'   "  ■   .   ! 

,^    1 

""::'";:'. 

\      ■  ' 

' .    r   1 

r      ■ 
^ 

^ 

j 

i     ■,      ! 

^ 

,  '  ' 

i       ' , 

1 

/■( 

\ 

i 

:;  i 

/ 

\ 

1  '  -  _  ; 

i-— - 

i. 

-' 

J      / 

/^__ 

-      ;..    '1 

1 

'  ■    ■    i 

1 

f 

1 

i 

i     '.■' 

8      - 

s 

! 

1 

J 

■     - 

!.  .  ■ 

^    si     —    - 

^ 

if 

-    - 

. 

J 

. 

^_ — -~~- 

-    —4 

■f- 

'     _    .  -  , 

J  ~ 

1 

I, 

^. 

L— -— "*^ 

1 

1 
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/TXTEf^NAL  nEuD   CUftffENT. 


\ 


V. 


X 


gQR[g   yAYUE  JMETEB . 


100   Volts. 


■KJiT    Tfg.. 


External 

field 
gurreitj 
(amps) 


396 


660 


860 


1100 


10  Amperes, 


#65161. 


Cycles  125-140. 


Load  Voltage     2ev,of 

on  on  Meter       Tine. 

-Me  tar  j^ lieier., Disq, 

(Sec) 


Ave.  Hev. 


'^n. 


(amps) 
1.9  100 


53.6 
54.4 

54.8 


per  %error, 

-S  ini  e .. seo^ 

Sec) 

54.266      .0922  0 


1.9 


1.9 


100 
II 

ti 

100 


5 
n 


1.9 


100 


1.9 


100 
n 


5 
ti 


54.2 
55.8 
54_,0_ 

b'ii.  6 

55.8__ 

63.  6 

^.^^5^6_ 
69.2 

.  ■     67.2  . 


54.666      ,0915 


.737 


55.8  .0896  2.83 


63.6  .0786  17.2 


68.2  .07  34  25.35 


1320 


1.9 


100 


77.2 
i-J. «  4- 


77.2 


.06'iB  42,25 


Cable  horizontal   and   directly   in  front   of  meter. 
Cover  on  meter   during  run. 
135   Cycles  used   daring  run. 


WMfK-  WZa^=M.--  mmAwSm^  7TV>77^« 


jrXT£f?NAL  F/£LO  CUfiffENT. 


nxixsNi  unoNti^^tf^  ' 


ARM  O  (IB 

JLNSXIXDTS  Off  'raeOHNOJMXiJf 


^yi  #4. 


gQHT  WAYHE  :.:ETEH. 
100   Volts.  10  Aiiiperes.  Cycles   12L-l'xO 

vr6ol81. 


External       Load  Voltage     xiev.of  itve.  xiev, 

field  on  on  Lieter  Time.  per  /oerror, 

QjirxejiJi^ ^ier^ iieJLejL.. Pjgg. iisfi.. ^&ii^ 

lArap s )  T Ar;ips )  ( o ec )         ( L.e e  ) 

0  4.5  10©  10  ^L.4  4b. 4  .22  0 


II 

II 

II 

n 

-5.4 

426.8 
n 

4.5 
II 

100 
II 

10 

II 

45.6 

45-4 

46.5 

.22 

.22 

665,6 
tt 

4.5 

100 

It 

10 

II 

45.5 

•iG.O 

45.75 

.219 

.771 

866.8 
n 

4.5 
II 

loe 
II 

10 

It 

47.4 
48-6 

48.0 

.268 

5.73 

1104.4 
II 

4.5 

n 

100 

It 

10 

II 

55.8 

56.4 

56.1 

.1768 

23*6 

1320 

4.5 

100 

10 

64.6 

64.6 

.1549 

42.3 

Cable  horizontal  and  directly  in  front  of  meter, 
Cover  removed  frou  meter  during  run. 
135  Cycles  used  during  run. 


£Xr£/?NAL  f/£La  CU/f/fENT. 


AKMOCB 

iWsxiaruxE  of  tbohnojuowX' 


gORT   -.YAYaE  LISTER. 


100  Volts* 


10  Amperes, 


Gyoles   125-140 


BIIS_i_5_ 


External 

field 
fiu.rjie  at ._ .. 
Tamps ) 

0 


#65181. 
Voltage  Hev.of 


Load 

on  on  Lleter        Tine, 

Lleter^ MMer.  ^  PisQ. 

amps)  )Sec) 


4.5 


100 


10         45.4 


Ave. 

-Time._. 
(sec) 

45.4 


Eev. 

per 

"eo^ 


22£ 


vserror, 


484 


4.5 


loe 


10        44.6 


44.6         .224 


1.76 


880 


4    '■•■ 


100 


10         4b . 6 


'iO  ,  0 


219 


1342 


4.5 


10  e 


10        46.4 
^6.2 


.6.3        .215 


Cable  horizontal   and   one   foot   in  front   of  rueter. 
Cover  on  meter   during-  run. 

135  Cycles  used  during  run. 


1.98 


'■;^■^4::'-JJf''^ 


S-OHT 

t/AYiffi  METES. 

100   Volts 

4 

10  *.uperes. 

Cycles 

125-140 

MiH  #6. 

r65181. 

External 

field 
Current. 

Load 
on 
Leter. 

Voltage 
on 

Lietet. 

■a-ev.oi 
i^eter 

Jisc. 

Sinie. 

ii.ve.          Hev. 
per 
'liiae,        sec- 

/i>error. 

(amps) 

(anips ) 

(  sec) 

(sec) 

0 

4.5 

10  Q 

10 

4b. 4 

45.4           .2£ 

0 

528  4.6  100  10  45.8  45,8  .218  .881 


n 

>r 

n 

1328.8 

4.5 

100 

n 

It 

n 

Gable  horizontal   and   six  inches   in  front   of  meter. 
Cover   on  meter   during  run. 
125   Cycles   used   during  run. 


895.2  4.5  100  10  45.0  45.8  .223 

_:: 44^6 


1.32 


10             47.2             47.1           .2122      3.75 
__!! 47  ^0 


£Xr£/?/\fAl  f/£in  CU/PffENT. 


£Ug  #7 


100  Volts,  10  Amperes.  Cycles  125-140 

#65181. 


Exterhal  Load  Yoltage  Rev. of                         Ave,          Rev. 

field            on  on  I^eter          Tine.  per         terror, 

Current.  IJeter.  Meter*        Disc. Time.,1 sec.        '^oerror . 

(amps)  (anps)  (sec)         (sec) 

0                         1.9  100  5  54.4           54.4           .©92          0 


440 

1.9 

IOC 

5 

54.8 

54.8 

.0911 

.7  25 

n 

IT 

ir 

n 

54.8 

663 

1.9 

100 

5 

54^.0 

5-x.O 

.0926 

.725 

II 

II 

II 

11 

54.0 

868 

1.9 

100 

5 

55.0 

55.15 

.0906 

1.38 

tt 

II 

It 

H 

55.2 

1100 

1.9 

100 

n 

n 

n 

1320 

1.9 

100 

u 

n 

If 

5  55.8  56.0  ,0892        2,94 

_:! 56^j 

5               58,8          58.6           .0853        7.71 
.:! 58.4 


Cable  horizontal  end  six  inches  in  front  of  meter. 
Cover  on  meter  during  run. 
135  Cycles  used  during  run. 


^ 


goo  /coo  f'SOO      ' ■ --^  J-i'-' liS"  aniMti 

fXT£/fAIAL  f/£LO  CU/?ff£NT. 


4JRM<»01B 
itrnTlXOTlS  OF  XBCSNOJUOWX 


FORT   -iVAYIffl  I:ETER. 

100   Volts.  10  Amperes.  Cycles   12L)-140 

vfS51&l 

BUS  #   B 

External        Load  Voltage     Hev.of  Ave.  iiev. 

field  on  on  Lleter  liiue.  per  '/oerror, 

Current. I^eter,  ..  Lleter^ QiSij^ Time.^  ^-'^ec. 

(eLips)  (amps)  (sec)         (sec) 

0  1.9  100  5  04t.O  54.0  .0909  0 


466.4  1.9  100  5  62.4  62.6  .0796        15.9 

" :: :: i: £2.8 

668.8     1.9     100       5      62.4     62.9     .0795    16.46 

" :: !! :: 62^4 

871.2  1.9  100  5  61.0  61.0  .0819        12.95 

ft  II  It  It  g-L^o 

_j: !L :: ei.o 

924  1.9  100  5  59.6        59.7  .0837      10.65 

"  "  "  "  59.8 


1100                  1.9             100                  5                57.6        57.3             .0872      6.11 
tt  II  "     "  57.0   


1311.2             1.9             100                  5               55.4        55.5             .0900      2.78 
"  "  "  "  55 . 6 


Cable   horizontal   and   against   left    side   of  ueter. 
Cover   on  meter   during  run. 
135  Cycles   used    for   run. 


■■.:/*■      \ 


0 


SM 


FORT   -.VAYIg  I.IETER. 

100  Volts.  10  AEiperes,  Cycles   Ig£-140 

#65181. 


Extei 

■iial 

Loefi 

Voltage 

Eev.    of 

Ave . 

Rev. 

fie 

lid 

on 

on 

Leter 

Time. 

por 

vjerror 

Our  re 

x^eter. 
(amps) 

_^i;eter^. 

.  .Diso^^ 

Tiiae. 

sec. 

(amps 

(  sec) 

(  sec) 

0 

4.5 

100 

10 

42.8 

45.6 

.229 

0 

ti 

II 

It 

II 

44.4 

4'i0 

4.5 

100 

10 

46.4 

-6.4 

.2155 

6 .  42 

II 

-       "IL. 

n 

4£.4 

673. 

2 

4.5 

100 

10 

47,0 

47.1 

.212 

6.02 

It 

It 

n 

« 

^L^ 

880 

4.5 

100 

10 

50.4 

50.1 

.1995 

1-X.9 

n 

II 

II 

11 

49.8 

1100 

4.5 

100 

10 

49.6 

49.266 

.20  2 

12.98 

n 

n 

II 

n 

48.4 

II 

n 

II 

II 

49.8 

1293.6  4.5           100                    10               49.0        48.65         .2055      11.58 

n  II                II                           "49.2 

n  II                II                           n                4Q^4 

" }^ ^ ^ .    48.0 


Cable  horizontal  and   one    inch  from  side   of  raeter 

Cover  on  during  run. 

13u  cycles  used  during  run. 


JFX7£Jf/VAl  f/£La  CUffffBNT. 


AjuaotTB 

JUNSXIXUXS  OF  TBOBCNOivCMaX 


imiLilO. 


100  Yolts*  10  Ainpores.  Cycles   12:-140 

#6[;iei. 


iixternal        Load  Voitags        Hev.or  Av«.  Rev, 

field  on  on  Meter        ijjute,  per       '/terror, 

Current^. Veter.  Meter.    3aSQ*. iLUuo.. Sec.  

(amps)  (amps)  (sec)        (sec) 

0  4.5  100  10  44.4  44.4  .2256        0 


462  4.5  100  10  44,6  44.6  .2245  .225 

44.4 


It 


682  4.5  100  10  44.6  44.6  .££4  .^51 

_44^.6 


11 


868.2  4.5  100  10  45.4  45.4  .220  E.255 

tl  U  II  II  ,    '        A 

, •^-'  «'^ 

1100  4.5  100  10  45.6  -^5.0  .  2£i.  1.36 

44.4 


n  It  « 


127  6  4.5  100  10  50.4  47.6  .210  7.2 

"  "  "  "  46.2 

!! !! 1 !! 46.._§ 


Cable  horizontal   and   one    inch  from   side   of  meter. 

Cover   on  meter   during-  run, 
135   Cycles  used    for   run. 


/'S~^^-^-  ^0  3ir.i.'iS«I  *ancw<iv 


£Xr£-/i'/VAl  f/£L€  CU/f/f£AfT, 


AJtftHKm 


mm  lYAYSE  mmR. 


100  Volts. 


10  Amperes, 


Cycles   125-140. 


aiS-Jii 


440 


668.8 
n 


680 


1100 


1254 


#65181 


External 

field 
Current- 

Load 
on 

Meter, 

Voltage 
on 

Meter. 

Eev.of 

Meter 
Disc. 

Time. 

Ave. 

Time. 

Hev. 

per     ^oerror. 

sec. 

( amp  s ) 
0 

(amps) 
1.9 

100 

5 

(sec ) 

53.8 

( sec ) 
.093 

.093        0 

1.9  100 


1.9  100 

W  II 


1.9  100 


1.9 


100 


1.9  100 


i6.0 


55.8 


55.9 


,0895      3.9 


5               57. E            57.3          .0674      6.5 
J! 51^^ . 

5  57.0  57.2  .0674fc      6.32 

_!L ^1^^ 

6  56.0  57.9 

1 ^1^ 


.086'x   7.62 


56.0 

56.0 

_57^. 


57.2 


.0864   6.32 


Cable  horizontal   and   four   incli  from   side   of  meter. 
Cover  on  meter   during  run. 
135   Cycles  used   during  run. 


mpwmm^mm^ 


//'fifT.'-  >/■  /?*■  et<^/-\ 


£J(r£:/f^AL  f/£U  CU/iJfSUT, 


£QM_ilAYIiE_;iL2EiL 


100  Volts. 


10  Amperes. 


Cycles   125-140 


iSULilS^ 


#65161. 


External 

field 
Current. 

Load 

on 
iueter. 

Voltage 
on 

I^eter. 

Eev. of 

iueter 
Disc. 

I  ime . 

Ave. 

i'ime  - 

ii.ev. 

per     "-/oerror. 

Sec. 

(amps) 

( anip  s ) 

(  sec) 

( sec) 

0 

1.9 

100 

5 

54. § 

54.1 

.0925     0 

n 

II 

n 

II 

54.0 

449 

1.9 

100 

6 

53.0 

52.8 

.0946   2.40 

« 

It 

IT 

« 

52.6 

656 

1.9 

100 

5 

48.4 

46.4 

.1320    10.52 

It 

n 

n 

n 

48.4 

880 

1.9 

100 

5 

38.2 

36.1 

.1312   29.60 

«f 

II 

II 

II 

36.0 

1126 

1.9 

100 

5 

36.2 

36.2 

.1380    33.10 

II 

II 

II 

II 

26^     . 

1S63 

1.9 

100 

5 

37.2 

37.2 

.13<i2   31.20 

« 

II 

II 

II 

37.4 

It 

IT 

IT 

II 

._  ,37.,,0  .  . 

Cable  vertical  and   against   frontoi  meter 
Cover   on  lueter   during  run, 
135   cycles  used  during  run. 


:/7Atr^/S.^ 


/-Xr£/fNAl  f/£LJJ   CU/f/f£Nr. 


t<-  ' 


iKMTt  i'H 


M 


o 


o 


o-. 


o 


gOHT   V/AYIIE  KETES . 
100   Volts.  10  Amperes.  Oycles   125-140 

#65181 


m^  #15 


External   Load  Voltage  Hev.of         Ave.    Rev. 

field            on  on           lieter        Time.                          per        V^error. 

Cvirygati.. Mtgr.  l^letgr. .aisg. lima. s.£a^ 

{ amps )             ( amps )  ( sec )        ( sec ) 

0                    4.5  100                  10             45.0           ^.5.0           .  E2£           0 


440                  4.5               100                  10             40.0           40.2           .£<i85      10.67 
" ^ ^ » 40.4 


660  4.5  100  10  SB. 6  38.5  .260        14.^.1 


871,2  4.5  100 


1100  4..  5  100 

II  It  » 


1364  4.5  100 


Cable  vertical   and   against    front   of  meter. 
Cover   on  meter  during  run. 
125   Cycles  used   during  run. 


It 

_  26_.4 

10 

27.2 

37.5 

.267 

It .  65 

It 

27.8 

10 

27.0 

35.9 

.271 

16.00 

II 

„26 , 6 

10 

.26E 

17  .  10 

n 

177     / 

*  H  liJ  •  Ml  H 


^m  #1 


100  Volts.  10  Amperes.  Cycles  125-1^x0 

i^65161 


i^xternal 

Load 

Voltage 

i^ev.of 

Ave. 

iiev. 

field 

on 

on 

Xeter 

Tine. 

per 

vierror. 

Current  * 

Leie.r.. 

iuBter. 

.  ^sa^ 

'x'ime. 

seq-   . 

(anips ) 

( a:np  s ) 

(sec) 

(sec) 

0 

4.5 

100 

10 

4.. 8 

44.8 

.223 

0 

It 

It 

It 

11 

44.8 

467 

4.5 

100 

10 

■16.0 

46 . 0 

.217 

6.24 

II 

n 

n 

II 

45.5 

II 

It 

fi 

II 

46.5 

660 

4.5 

ICO 

10 

45.8 

45.77 

.219 

2.16 

II 

It 

It 

IT 

45.7 

II 

it 

II 

II 

_  45^ 

n 

- 

890 

^.5 

ICC 

IC 

4.6.4 

ib.'i 

.21;. 

5. 15 

II 

II 

It 

II 

_   ^6..^  .. 

1110 

4.5 

100 

IC 

■•-6  .  3 

■..0.27 

^.26 

II 

II 

II 

It 

46 .  2 

H 

It 

n 

n 

4$.S 

1342 

4.5 

100 

10 

46.6 

^6.6 

.21^5 

'i.Ol 

It 

II 

II 

It 

46. .6  . 

Cable  "tiorizontal  and  two  inches  above  top  on  meter. 

Cover  on  during  run. 

135  Cjacles  used  during  run. 


MJJB 

ui 

51 

SH^H 

HH 

^B 

KBBH 

HH 

■ 

BHHri^iBHBH 

■ 

m 

HHH 

^Sl 

vs 

^SI^Hj 

Iffli 

IB 

mBB 

■1 

91 

HHIH 

Bll 

■ 

Haumi 

mU 

■ 

HH^B 

WBl 

Hi 

■^bBBI 

bBi 

l^B 

£XTE/?NAL  fJELJJ    CUR/fENT. 


10©  Vol1;s. 


10  ikiiiperes. 


Cycles   12i;-140 


CTI  #15. 


(Airrps' 


n 


440 

IT 

n 


880 


1360 


zf65181. 


External        Load  Voltage        Sev.of  Ave.  xiiev. 

field            on               on             Lleter       Time,                         per       -/oerror, 
Qurrejit.        Meter. Meter.  Jiso. lime,. ^eq. 


(Amps) 
2.5 


2.5 
II 


2.5 


2.5 


100 


100 


100 


100 


5 

IT 


(  sec) 

54:.  2 

54.2 
54.2 


(sec) 
54.2 


.0924        0 


56.1 
56.0 
55.0 


56.03      .0892        3.7 


57.4 
57.4 
57. '^ 

56.4 

5b^^_ 


57,4 


.0872      5.9 


56. -^3         .0887      -±.12 


Cable  Taorizontal   and   two    inches   above   top   on  meter. 
Cover  on  meter   during  run, 
135   Cycles  used   during  run. 


SXTE/fA/AL  F/Ua  CU/?f?ENT. 


Volts   110. 


20  Amperes. 


Cjeles    2b-60 


ot:^-  n 


#lo06564. 


'2  iae . 


External       Load  Voltage        iiev.of 

field  on  on  L.eter 

Current* ^eier . k  eier  i Jisc* 

(araps)     -        (amps)  '  (sec 


1.9 
II 


4£7.6  1.9 


100 


0 
It 


99.0 


i».ve.  uev, 

per       "/serror. 

iiine..  _  ^eal 

(sec) 

96.0         ,ool  0 


100 


106.6        106.6         .0469  5.77 


(^b-h  ,    i 


1.9 


100 


106.-         ice.-.         .0--61         10.61 


875.6  1.9 


100 


11Z.2        112.2      .C'l-l  15,5 


1115.2  l.S 


10  ■: 


121.2      ira.2 


-12i 


l£-^£ 


1.9 


100 


5  Tc^l.6        1L1.6       .Ocb 


«>  —  •  «->■ 


15-0 


1. 


100 


l'.:<..^  l^ 


^Qb^b  "±7.4 


JJ04. 


J^^ 


100. 


-166.4 16§^4 .^Q_ 


^g.7,. 


Cable  hori;;ont8.1   and   against    back  of  ijeter, 
60   Cycles  used   during  run. 


^m^^^m 


SXT£/fNAL  f/SLB   CURff£NT. 


4.  8  ft;  :  >  an 


sua  #2. 


TEOLiPSOIl  TI.GT   .METER. 
Volts   110  20  Amperes.  Cyeles25-60 

#150  6564. 


External  Load  Voltege   Rev. of  Ave*    Rev. 

field            on  ou  Leter          Time.  per     '■/terror. 

Current.  I^eter.      Meter. Disc. T  jme  . C-ec.. 

(arnps)  (amps)  (see)  (see) 

0         ,9  100  16      £9.0  59. 0     .256    0 


n 

It 

It 

II 

39-0 

440 

9 

100 

10 

4L2.6 

42.7 

.234 

9.^9 

II 

II 

II 

11 

%2.8 

673.2 

9 

100 

10 

46.8 

45.9 

.216 

17.  u  9 

II 

II 

II 

II 

45.8 

880 

9 

100 

10 

*8.8 

48.8 

.2049 

2o.l 

w 

n 

II 

It 

48.8 

1091.2 

9 

100 

10 

53.2 

53.1 

.188 

36.15 

It 

It 

n 

It 

52.0 

1324.4 

9 

100 

10 

57.4 

57.6 

.17  35 

47.7 

II 

II 

IT 

II 

57.8 

1540 

9 

100 

10 

64.0 

63.8 

.1567 

63.5 

11 

It 

n 

tt 

63.6 

1764.4 

9 

100 

10 

71.4 

71.3 

.1402 

82.75 

n 

If 

II 

n 

71.2 

1984.4 

9 

100 

10 

81.4 

81.4 

.123 

108.4 

n 

n 

11 

n 

81.4 

2244 

9 

100 

10 

98.0 

98.0 

.102 

151.0 

II 

It 

M 

II 

98.0 

Cable  horizontal  and  against  bi^ek  of  meter. 
60  Cyeles  used  during  run. 


O  riff's  ON  TEST  \M£Z 
Ca file : hoi yz art /W  ^na'  / 'ffo 


i 

•/ 

G^< 

'',■.: 

I 

.--           ■ 

:-l:fR;:r 

t  ■_-■  4.i:,:t 

|:"uir:';\ 

;  ;^ 

^:-_-irt-; 

7' V-  : 

Soo 

£XT£f?NAL  F/£LI1  CUfflfENr. 


AKSTOCm 
JLNS'Xia.'(JXX:  Of  'i-£C]iUSOJ.O«<X 


Volts   110. 


20  Amperes, 


Cycles  125-140 


SUB  #2. 


External 

field 
CurrentL.. 
(amps) 


#1506564. 


Loed 
on 


( amp  s ) 


Voltafee       Rev. of  Ave. 

on              L!eter          Tine. 
MeXer^ 21s^ tine. 


Rev. 


c/.. 


(sec)     (sec) 


per   "i'aerror. 
-Sexi^. . 


100 


10 


39.6 


59,6    .252   0 


453 

9 

100 

10 

4C.2 

40.2 

.2485 

1.514 

674 

9 

100 

10 

40.4 

40.4 

.2475 

2.02 

860 

9 

100 

10 

41.6 

41.0 

.2^4 

3.555 

1100 

9 

100 

10 

41.0 

41.0 

.244 

3.555 

13E0 

9 

100 

10 

41.0 

41.0 

.244 

3.535 

ID  40 

9 

100 

10 

^l.£ 

41.2 

.2'.  28 

^.04 

1782 

9 

100 

10 

41  .,4 

41.4 

.2415 

4.55 

2025 

9 

100 

10 

42.0 

42.0 

.238 

6.06 

2^00 

9 

100 

10 

42.2 

42.2 

.237 

5.99 

Cable  "borizontal  and  one  foot  from  back  of  meter. 
50  Cycles  used  during  run. 


9 


£XT£ffNAL  fJELB  CU/f/f£NT. 


^ 


AJiMocra 


Lri_TE3j:_;i£I£5. 


Volts   110. 


20  Amperes. 


C.ycles   12ci-140 


mjM^ 


,f  150  6564, 


Entternal       Load 
field  on 

(amps)  (aiiips^ 


Voltage       iiev.of 

on  Leter 

L^eter. Disa .  _ 


I  ime . 


1960 


2E00 


100 


10 


(sec;         (sec; 
56.0  £6.0 


Ave.  iiev. 

per     '/cierror, 


418 

9 

100 

10 

39. e 

39.0 

.2662      2.63 

673 

9 

100 

10 

40.0 

40.0 

.2500      5.27 

880 

9 

100 

10 

40.2 

40.2 

.2490      5.80 

1095 

9 

100 

10 

41.0 

41.0 

.2440      7.0 

1507 

9 

100 

10 

41.6 

41.6 

.2405      9.47 

1555 

9 

100 

10 

42.0 

42.0 

.2382   10.50 

1743 

9 

ICO 

10 

<^2.8 

42.6 

.2330    ia.6o 

100 


100 


10 


10 


t3.0  43.0 


^'  ^*>*         Xt^aX*-* 


n.3.6 

■:^3.   6 


:3.6         .2292    1'::.72 


Cable  horizontal   and   against      side   of  neter 
60  Cycles  useii   during  run. 


VeOJOVIHD3T  10  3TUTiT5Hi  fl'JOMaA 


fk'r£/fA/AL  FJElIi    CU/?ff£NT. 


ijNo-s.  1  i  It  1  e*    ■^^       iv*  "aj^ 


WA.15 


THQIiIPCOa  TEST  METEH. 
Volts   110.  20  Amperes.  Cycles   125-140. 

#1506564. 


External  Load  Voltage       Rev. of  Ave.  Hev. 

field  on  on  Lieter  Time.  per        %error, 

Current*  Lleter.  Lleter, Disc.. Time sec^ 

(amps)  (amps)  (sec)    (sec) 

0  9       100       10     38.2    36.2     .262    0 


462 

9 

100 

10 

36.6 

38.6 

.2590 

1.05 

675 

9 

100 

10 

39.2 

39.2 

.255 

2.62 

880 

9 

100 

10 

39.4 

39.4 

.2536 

3.14 

1100 

9 

100 

10 

39.6 

39.6 

.2525 

3.67 

1320         9       100       10      40.0    ^0.0     .2500    4.7  2 


1530         9       100       10      40.4    40.4     .247  2   5.77 


17  60         9       100       10      40.2    40.2     .24  90    5.24. 


Gable  horizontal  and  against  front  of  r:eter. 
60  Cycles  used  during  run. 


/r)(T£f^/VAL  Fl£LTi  CUffffENT. 


n 


Vol^s  110.  £0  Araperes.  Cycles  125-l<i0 

#1506564. 

RUB  #6. . 

External       Load  Voltage       Hev.of  Ave.  Kev, 

field  on  on  Meter  Time.  per       Voerror. 

Giirre.^t^_.    IZeter. :>:eter.  Disc. gime.        sec. 

(arnps)  {amps)  (sec)         (sec) 

0  9  100  10  38.0         38.0  .263  0 


440  9  100  10  38.4        38.4  .2602        1.05 


871.2  9  100  10  40.4        40.4  .2475         6.32 


1306.6 

9 

100 

10 

41.6 

-1.6 

.2405 

9. 

17  20 . 4 

9 

100 

10 

<t3.2 

43.2 

.2315 

13. 

2200 

9 

100 

10 

-±41.6 

44.6 

^224 

17., 

Gable  horizontal  and    against   ri^ht   side  of  meter. 
60   Cycles   used   during  run. 


'i^mmm&^mXMMMm 


•/  a^W  Z"  drA>oye\ 


£XrE/^NAL  F/£LI1  CUlff?£t^T. 


AJtMOUB 


TEQIJPSOE   TE3T   -.TETER  . 


Volts  110. 


20  Amperes. 


Cycles   125-140 


Exterxu..! 

field 
GiirreflJ 
( amp  s 


42E.4 


#1506564. 


load  Voltage  liev.of 

on  on  lleter          Tine. 

Meter.  Lleter.  .Disc. 

(ainps)  (sec) 

9  100  10                 36.0 

^ ^ !: 36. 0_ 

9  IffiO  10                  36. 2 


r-ve . 

Jiise^. 
(sec  J 

56.0 


36 ,  2 


-ev. 

per        iierror, 

.L-QQ^ 


27  8  0 


on  ,; 


o .  oij 


660 


ICO 


10 


36.8  36.8  .27  2  2.22 


981.2 


100 


10 


37.0  37.0  .270  £.7  6 


1540 


IOC 


10 


^7.2  37.2  .2685         3.  S3 


2288 


3 


IOC 


10 


37.4  37.4  .2^75         3.665 


Cable    ;iori3ontal    an'I    t'^o    inches    above  meter. 
60   Cycles   used   luring   run. 


f/TEf^NAL  FIE  LB   CU/fff£NT. 


Voli^s   110.     '  ^    20  Aiuperes.  Cycles   125-140 

#1506i>64. 

External        T^oaa  Voltage       Hev.of  TveT         ITevT 

field              °^  0^              Leter  Time,                          i-^er        vuexror, 

Qmrent. Lieter.  Leter,     .Diso. i^iiue.        sec. 

TaEips)               TaiipsT  "* ^  Tse'c  )      (  seel 

0                            9  ICO                  10  Zij.-:.           35.4           .2625           0 


462  9  100  10  55.4  Sc..4  .2&2i 


880  9  100  10  35.2  35.2  .284  .565 


1091 

9 

100 

10 

35.0 

35.0 

.285 

i.l30 

1540 

9 

100 

10 

35.2 

35.2 

.284 

.565 

2288 

9 

100 

10 

35.2 

55.2 

.264 

.^66 

Cable   vertical  and   against    back  of  Lieter. 
60   Cycles  used   during  run. 


